Cell type-specific transcriptional regulation of the gene encoding importin-α1.
Importin-α1 belongs to a receptor family that recognizes classical nuclear localization signals. Encoded by Kpna2, this receptor subtype is highly expressed in mouse embryonic stem (ES) cells. In this study, we identified a critical promoter region in Kpna2 and showed that the expression of this gene is differentially regulated in ES cells and NIH3T3 cells. Conserved CCAAT boxes are required for Kpna2 promoter activity in both ES and NIH3T3 cells. Interestingly, deletion of the region from nucleotide position -251 to -179 bp resulted in a drastic reduction in Kpna2 transcriptional activity only in ES cells. This region contains Krüppel-like factor (Klf) binding sequences and is responsible for transactivation of the gene by Klf2 and Klf4. Accordingly, endogenous Kpna2 mRNA levels decreased in response to depletion of Klf2 and Klf4 in ES cells. Our results suggest that Klf2 and Klf4 function redundantly to drive high level of Kpna2 expression in ES cells.